Detection of brain-derived neurotrophic factor (BDNF) in rat blood and brain preparations using ELISA: pitfalls and solutions.
Quantification of endogenous brain-derived neurotrophic factor (BDNF) can be performed with an enzyme-linked immunosorbent assay (ELISA). Although BDNF has been determined in blood and brain preparations in numerous studies with ELISA kits, the methodological issues regarding measurements of BDNF concentrations in the blood and particularly in the brain have only been superficially investigated. We aimed at validating and optimizing the BDNF ELISA kit with respect to measurements in rat blood and brain samples. We found that the pre-analytical conditions were critical for plasma samples, but not serum or whole blood samples. The intra- and inter-assay variation and the accuracy and yield of the BDNF ELISA kit in rat serum and brain tissue were conducted with the optimal dilutions of frontal cortex and hippocampus extract. The optimal dilutions of frontal cortex and hippocampus extracts were determined to be 20 and 120 times, and we established that the intra-assay coefficient of variation (CV%) was 8 in hippocampus and 2 in frontal cortex and serum. The inter-assay variation was also low with a CV% of 11 or less in hippocampus, frontal cortex, and serum. Finally, we found that the accuracy and yield of the BDNF measurements were high in serum and low in hippocampus and frontal cortex. We conclude that the BDNF ELISA kit determines serum BDNF accurately and with high reproducibility. Furthermore it can be used for measurement of BDNF in rat brain preparations when particular precautions are taken and in particular with care regarding the dilution of the brain tissue samples.